Objective: Our aim is to evaluate if and how neuropsychiatric symptoms (NPS) of dementia influence the management and disposition of older adults who present to emergency care settings. Methods: This is a retrospective cohort study that involved the medical and psychiatric emergency departments of a tertiary academic medical center. Participants included patients ≥65 years of age with dementia who presented between 1 February 2012 and 16 July 2014 (n = 347). Subjects with documented NPS (n = 78) were compared with a group of subjects without documented NPS (n = 78) randomly selected from the overall group with dementia. The groups with and without NPS were compared on demographic, clinical, management, and disposition characteristics. Results: Patients with NPS were more likely to have additional diagnostic testing performed and receive psychotropic medications including benzodiazepines and antipsychotics. Significantly fewer patients with NPS (59.0%) returned to their original setting from the emergency department than patients without NPS (76.9%). Among patients with NPS, those who had a motor disturbance were more likely to receive psychotropic medications than patients who did not have a motor disturbance. Depression/dysphoria, anxiety, disinhibition, irritability/lability, and motor disturbance were all associated with transfer from medical to psychiatric emergency department. Patients with depression/dysphoria or anxiety were more likely to be psychiatrically hospitalized. Conclusions: There are significant differences in the management of dementia with and without NPS in the emergency room setting. Developing and implementing successful methods to manage NPS in the emergency department and outpatient setting could potentially lead to less emergent psychotropic administration and reduce hospitalizations.
Introduction
While dementia is a disorder characterized by significant cognitive decline, the associated neuropsychiatric symptoms (NPS) often dominate the clinical presentation (Kales et al., 2015) . NPS occur in all types of dementia and include agitation, psychosis, disinhibition, aggression, depression, anxiety, apathy, sleep disturbances, and motor disturbances (Lyketsos et al., 2000; Lyketsos et al., 2011) . They are exceptionally common, and one or more symptoms will develop in almost all patients with dementia at some point during the disease course. Dementia is also a costly condition relative to other chronic conditions in late life (Kelley et al., 2015) , and approximately one-third of these costs can be attributed to NPS management (Murman et al., 2002) . NPS are a devastating aspect of dementia associated with increased rates of nursing home placement, morbidity, mortality for the patient, along with caregiver stress and depression, reduced caregiver employment income, and additional hours of caregiver support and supervision (Wancata et al., 2003; Van Den Wijngaart et al., 2007; Yaffe et al., 2002; Okura and Langa, 2011; Kales et al., 2005) .
The emergency department (ED) is an important site of care for older adults, who have one of the highest visit rates (Gruneir et al., 2010) . It often serves as a point of entry into the hospital system and provides after-hour care to those unable to access their usual provider (Wofford et al., 1993; Lowthian et al., 2013) . However, there are numerous issues facing older adults who present to the ED. As a whole, compared with younger persons, older adults have more urgent emergency visits, longer emergency visits, higher rates of diagnostic test use, higher rates of repeat visits, and higher rates of adverse events following discharge (Samaras et al., 2010; Aminzadeh and Dalziel, 2002) . Little is known about how NPS influence presentation to and disposition from emergency medical or psychiatric settings. Caregivers overwhelmed by NPS may take patients to the ED, which may partially account for the increased risk of medical hospitalization among patients with dementia (Bynum et al., 2004; Phelan et al., 2012; Feng et al., 2014) .
Once there, management of patients with NPS in the ED may be challenging, as the noisy, chaotic environment may be overwhelming for patients and caregivers. In place of behavioral interventions, patients may receive antipsychotics-with modest efficacy and significantly increased risks for this patient population (Kales et al., 2007; Maust et al., 2015; Gerhard et al., 2013) . Benzodiazepines are another alternative used for NPS (Maust et al., 2016) , although there are no placebo-controlled trials demonstrating benefit, while there is extensive evidence of harms in older adults (Kales et al., 2015; Tannenbaum et al., 2012; Chang et al., 2008; Berry et al., 2016) . Appropriate disposition may also be challenging, as some caregivers may have brought a patient to the ED because they felt they could no longer manage that patient at home. The ED physician may not believe a patient needs to be admitted for medical reasons, yet still recommend admission in the face of an overwhelmed caregiver. Hospitalization, however, has a variety of negative consequences for both patients with dementia and their caregivers, including further cognitive and functional decline and increased distress and healthcare costs (Toot et al., 2013; Krumholz, 2013; Fick et al., 2013; Gillick et al., 1982) .
While work has focused on recognition of cognitive impairment in the ED (Wilber et al., 2005; Salen et al., 2009) , less has specifically examined the care of patients with dementia in the ED (Parke et al., 2013) , and still less is known about how NPS may influence the management of these patients in the emergency setting. The goal of this study was to evaluate the potential role of NPS in the management and disposition of older adults with dementia who presented to the medical emergency department (MED) and psychiatric emergency department (PED) of a large tertiary academic medical center.
Methods
This retrospective cohort study was approved by the University of Michigan Institutional Review Board. Informed consent was waived as there was minimal risk to patients, and it was determined that the research could not be practically performed without a waiver.
Study population
Patients were included in the study if they were ≥65 years old, had a diagnosis of dementia present in the health system clinical data warehouse, and had presented to either the medical center's MED or PED between 1 February 2012 and 16 July 2014. A total of 1466 patients with dementia were identified in the health system during the study interval; of these, 347 patients had a MED or PED visit. There were no exclusion criteria.
Medical record search
The records of these 347 patients were screened using Electronic Medical Record Search Engine (EMERSE) to identify those patients who possibly had NPS. EMERSE is a Google-like search engine that allows rapid screening of charts for review, saving significant time while preserving clinical accuracy and privacy (Seyfried et al., 2009; Hanauer et al., 2015) . Records were screened using search bundles that consisted of key search terms corresponding to each domain on the Neuropsychiatric Inventory, brief questionnaire form (NPI-Q) (Kaufer et al., 2000) , and included the entire physician note. Medical records flagged by EMERSE as having a term corresponding to at least one NPI-Q domain were included for further review (n = 78 [22.4%] ). The applicable PED or MED encounter for each patient was then reviewed in detail by a psychiatrist (R. M. S.) to verify the presence of NPS based on the ED clinician documentation. For comparison, an equivalent number of charts (n = 78) were randomly selected from the remaining pool of patients whose records did not include at least one NPS (n = 269).
Data collected from the corresponding patient encounter included the following: demographic information, county of current residence, insurance information, visit location (MED or PED), referral source, current living situation, presence of family during visit, prior hospitalization(s), presence of mental health provider during visit, prior use (and types) of psychiatric medications, diagnoses (as recorded in the assessment and plan portion of the physician note), labs and tests ordered (urinalysis, urine drug screen, chest X-ray, CT head or MR brain, or blood alcohol level), NPS present (as categorized by the NPI-Q domains), use of medications, restraint and/or seclusion use, transfer between visit locations, and final disposition. For patients that were transferred between ED settings, we captured data from the PED visit, which we anticipated would have the most accurate documentation of NPS.
Data analysis
The patients with documented NPS (n = 78) and the randomly selected non-NPS patient comparison group (n = 78) were included in further analysis. All analyses were performed using t-test for continuous variables and chi-squared test for categorical variables. First, within the group with documented NPS, the specific NPS domains present as well as the overall number of domains was calculated for each patient. Then, the groups with and without documented NPS were compared in the following areas: baseline patient characteristics (e.g., demographics, living situation, and psychotropic medication use), ED encounter characteristics (e.g., laboratory testing and restraint use), ED clinician diagnosis, and disposition from the ED. Finally, we used unadjusted logistic regression to determine whether specific NPS were associated with the following outcomes: psychotropic administration, transfer from the medical to psychiatric ED, or psychiatric hospitalization. A p-value of <0.05 was used as the level of statistical significance.
Results

Baseline patient characteristics
Baseline patient characteristics are presented in Table 1 . Among patients with any documented NPS, the most common symptom categories present were agitation/aggression (67.9%), motor disturbance (37.2%), and depression/dysphoria (32.1%) (Figure 1 ). Among patients with dementia who presented to the ED, the groups with and without documented NPS did not significantly differ by age, sex, race, marital status, county of residence, presence of medical insurance between the two groups, or type of current living situation with most patients residing at home. Overall, 57.5% of patients were taking a psychotropic medication, including acetylcholinesterase inhibitors and/or memantine, and this rose to 72.4%. Antidepressants were the most common (50.0%) followed by acetylcholinesterase inhibitors (37.2%), antipsychotics (24.4%), memantine (21.8%), benzodiazepines (12.2%), mood stabilizers (7.7%), other anxiolytics (1.9%), and hypnotics (1.3%). Patients with documented NPS were more likely to be taking any psychotropic medication than patients without documented NPS (84.6% vs. 60.3%, p = 0.003). This difference was driven by higher use of antidepressants (61.5% vs. 38.5%, p = 0.004) and antipsychotics (37.2% vs. 11.5%, p < 0.001); the groups did not differ otherwise on psychotropic medications upon presentation.
Emergency encounter characteristics
Of patients with documented NPS, 42.3% presented to the PED, while patients without documented NPS were exclusively seen in the MED (Table 2) . A family member was more likely to accompany patients with NPS than those who did not have NPS. In addition, family members accounted for a larger proportion of referrals among those with documented NPS. Patients with documented NPS were also more likely to be seen by a mental health provider in the ED (46.2% vs. 0.0%, p < 0.001) and to have a prior psychiatric hospitalization, although any documentation of prior psychiatric hospitalization was rare. Patients with documented NPS were more likely to be administered psychotropic medications while in the emergency setting (19.2% vs. 0.0%, p < 0.001) with antipsychotics and benzodiazepines being the most frequently administered medications. Patients who had a motor disturbance were more likely to receive psychotropic medications than patients who did not have a motor disturbance (OR = 4.6, 95% CI: 1.4-15.4, p = 0.01).
Patients who had documented NPS were more likely to have a urine drug screen and urinalysis performed than patients without documented NPS. There was no significant difference in the frequency of other included diagnostic tests between the two groups. Use of restraints or seclusion was uncommon (n = 3, 1.9%), and there was no difference in their use between the two groups. Transfer between the MED and the PED was relatively uncommon, but more likely to occur in patients who had NPS. Depression/dysphoria (OR = 6.5, 95% CI: 1.5-27.3, p = 0.01), anxiety (OR = 9.8, 95% CI: 2.3-41.8, p = 0.002), disinhibition (OR = 4.9, 95% CI: 1.2-19.5, p = 0.03), irritability/lability (OR = 7.0, 95% CI: 1.7-28.7, p = 0.007), and motor disturbance (OR = 4.9, 95% CI: 1.2-20.7, p = 0.03) were all associated with transfer from medical to psychiatric ED.
Emergency department clinician diagnosis
Diagnostic data were composed of the listed diagnoses from the physician's assessment. The most common encounter diagnoses listed were dementia (32.7%), fall/injury (23.1%), infection (11.5%), altered mental status (10.3%), mood disorder (8.3%), delirium (4.5%), psychosis (3.2%), anxiety disorder (2.6%), agitation (2.6%), and substance use disorders (1.3%). The diagnosis of delirium was more common in patients with documented NPS as well as agitation, psychosis, mood disorders, and anxiety disorders. There was no significant difference between the two groups in the diagnosis of altered mental status. 
Encounter disposition
The discharge locations of patients with and without documented NPS are presented in Figure 2 . Overall, most patients were discharged to their pre-ED setting; however, a substantial amount were hospitalized either medically (16.7%) or psychiatrically (5.2%).
Patients with documented NPS seen in the PED were more likely to be psychiatrically hospitalized than patients with documented NPS seen in the MED (24.2% vs. 0.0%, p = 0.001). Patients with depression/dysphoria (OR = 20.2, 95% CI: 2.3-175.8, p = 0.006) or anxiety (OR = 10.0, 95% CI: 2.1-48.5, p = 0.004) were more likely to be psychiatrically hospitalized. The presence of agitation/aggression alone was not significantly related to hospitalization, medication administration, or transfer. Patients with documented NPS were significantly less likely to be discharged to their original setting compared with those without documented NPS (OR = 0.4, 95% CI: 0.2-0.9, p = 0.02). Neither restraint/seclusion use, prior psychiatric hospitalization, nor living situation was associated with hospitalization. Among patients without documented NPS, a diagnosis of altered mental status was significantly associated with an increased likelihood of medical hospitalization (OR = 14.0, 95% CI: 2.2-87.7, p = 0.005).
Discussion
The presentation of patients with dementia to emergency services was a fairly common occurrence, as 24% of patients seen in the health system with a dementia diagnosis recorded had at least one ED visit during the 2-year study period. To our knowledge, these are the first analyses exploring NPS among patients with dementia who present to emergency medical or psychiatric services. Of the patients with dementia that presented to the ED, nearly one quarter had at least one NPS present. This prevalence is lower than research-based estimates in community settings (Lyketsos et al., 2002; Okura et al., 2010) , which is unsurprising as ED clinicians are not trained to assess NPS, and, at an ED visit, there may be more pressing medical issues that require attention. A large retrospective cross-sectional study on older adults in the ED found a much lower prevalence of mental and behavioral symptoms (2.0%), although the authors were not specifically evaluating patients with dementia and this finding was based on diagnosis codes rather than chart review (Latham and Ackroyd-Stolarz, 2014) . About half of patients with dementia presenting to emergency services were living at home. Although there were no differences in the current living situation between patients with and without documented NPS, patients with documented NPS were more likely to be referred to emergency services by a family member. This might be because patients with documented NPS had more severe dementia, and therefore, receiving ED care was through the action of a family member, although we were unable to measure this with the data we had. Alternatively, referral to emergency services by a family member might also suggest an overwhelmed caregiver, which is a known risk factor for hospitalization (Balardy et al., 2004) . Our finding that patients with documented NPS were less likely to be discharged to their original setting also suggests this later interpretation, as an ED clinician may be uncomfortable discharging a patient home to an overwhelmed caregiver. The ED setting may be a step in the pathway to institutionalization and, therefore, a point of potential intervention.
We found significant differences in the evaluation and management of patients with and without documented NPS. Patients with documented NPS required greater resource utilization: They were more likely to have diagnostic testing performed, receive psychotropic medications, and be transferred from the medical to the psychiatric ED for additional evaluation and management. The reasons for more comprehensive evaluation may be multiple. First, differentiation of NPS from delirium in an emergent setting may be difficult, which might also explain the need for further evaluation. Given that NPS occur in increased frequency and severity in the setting of an underlying medical precipitant (Kales et al., 2015; Hodgson et al., 2011) , they may function to providers as a non-specific sign of underlying medical problems.
The increased use of psychotropic medications among patients with documented NPS is a cause for concern, given the mixed evidence base for their efficacy and the risks associated with their use, including increased mortality (Kales et al., 2015) . While use of antipsychotics may be appropriate in emergency settings for psychosis, agitation, and aggression that are potentially dangerous, use of other psychotropic medications (e.g., benzodiazepines) with even less evidence for benefit is concerning. To our surprise, however, the only NPS specifically associated with medication administration was motor disturbance, which may suggest that type of NPS that is most disruptive in the ED physical setting. Finally, it may be possible that the differences we found were a function of where the patients were seen-in the medical versus the psychiatric ED-rather than because of NPS.
The primary limitation of this study is its retrospective design, with dementia case identification based on clinician identification and documentation of the symptoms of interest. Certain symptoms may be more readily detected and more likely to be documented by a clinician, especially in an emergency setting. As such, relatively mild dementia or other subtle NPS may be missing from the sample, reflected by the relatively low documented prevalence. This may also help explain why the pool of patients with dementia was smaller than expected, reflecting clinician underrecognition. Another limitation was the inability to determine whether NPS determined by chart review was actually delirium. Patients with a diagnosis of "altered mental status" may have had delirium, dementia, or both, but there was no reliable method to exclude these patients from our investigation. Another limitation is the relatively small sample size drawn from a single medical center, which limits the power of our findings as well as the generalizability. Finally, because of the number of comparisons performed, some statistically significant results would be expected from chance alone. However, given the dearth of information in this area, we think our findings are informative and can inform future avenues of research.
Given the outsize role of NPS in caregiver burden and the potentially difficult nature of some of the symptoms, it is almost impossible that NPS would not influence care in the clinical setting. These preliminary findings suggest several future avenues of work. First, the findings that patients with documented NPS were both more likely to be brought to ED attention by family members and less likely to return to their original setting suggest that the impact of NPS may be through caregiver distress. Prior work has demonstrated that the risk of ED visits and hospitalization for potentially preventable reasons is higher among patients with dementia than other older adults (Phelan et al., 2012; Bynum et al., 2004; Feng et al., 2014) although thus far interventions to reduce hospitalization among patients with dementia have had minimal impact (Phelan et al., 2015) . Along with the recent publication of Russ et al. (2015) , our analysis is among the few to consider the potential influence of caregivers on medical utilization among patients with dementia, which has not been addressed in prior work addressing direct medical care among this population (Murman et al., 2002; Herrmann et al., 2006) . In addition, it will be important to explore differences in the management of patients with dementia in the medical versus psychiatric ED. The care patients with dementia receive, with or without NPS, should be determined by their history and symptoms rather than by which ED door they walk through.
Ideally, caregivers and their outpatient providers would have the tools to manage NPS such that their presence alone would not increase the risk of an ED visit. If the behavior has been so severe as to trigger an ED visit, it is unlikely that this caregiver would be comfortable taking the patient home. And even with the best-equipped caregiver, however, patients with dementia will require emergency medical care. Ideally, ED providers would be prepared to recognize and evaluate NPS as any other symptom as part of an evaluation to rule out underlying medical problems. In addition, given the aging of the ED population and limited medication options to deal with challenging behavior, it may be helpful if part of the ED clinical or social work staff were trained in a method such as the DICE approach to help address behaviors in the ED setting (Kales et al., 2014) .
Conclusions
Patients with dementia who presented to emergency services with NPS were more likely to receive additional consultation, diagnostic testing, and psychotropic medications and were less likely to return to their original living situation on discharge than those without NPS. Specific NPS domains were associated with medication administration in the ED, interdepartmental transfer, and hospitalization. Developing and implementing successful methods to manage NPS in outpatient settings would potentially lead to less presentation to the ED, as well as less use of emergent psychotropic administration once patients are there. Given hospitalization-associated cognitive and functional decline for patients and the associated caregiver distress and economic burden, further examination of the interplay of NPS and emergency care is critical.
Conflicts of interest
None declared.
Key points
• Patients with NPS required much more resource utilization in the emergency department and were less likely to return to their original living situation on discharge.
• Specific NPS domains were associated with medication administration in the emergency department, interdepartmental transfer, and hospitalization.
• Given hospitalization-associated cognitive and functional decline for patients and the associated caregiver distress and economic burden, further examination of the interplay of NPS and emergency care is critical.
